Aldehyde dehydrogenase heterogeneity in rat hepatic cells.
In normal rat liver, aldehyde dehydrogenase (Aldehyde:NAD+ oxidoreductase, EC 1.2.1.3; ALDH) is found primarily in mitochondrial and microsomal fractions. During hepatocarcinogenesis, an additional tumor-associated aldehyde dehydrogenase (T-ALDH) is detectable in the cytosol of preneoplastic and neoplastic cells. We report here differences in the ALDH distribution pattern in different rat hepatoma cell lines compared to normal rat hepatocytes. Of the four basal ALDH enzymes, one mitochondrial ALDH and one microsomal ALDH account for 96% of total ALDH molecules detectable with our probes in normal hepatocytes. The other two mitochondrial and microsomal ALDH enzymes are only detectable in the appropriate subcellular fraction from large populations of cells. The tumor-associated ALDH is not detectable in normal hepatocytes. In addition to varying amounts of T-ALDH in the six different rat hepatoma cell lines examined, differences in the amounts of mitochondrial and microsomal ALDHs also occur in both high and low T-ALDH activity hepatoma cell lines. Each of five ALDH enzymes examined has a characteristic half-life varying from 45 min to 95 h.